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© Affixation of mounting brackets to circuit boards. 

© A mounting bracket (50) is affixed to a computer 
circuit board (10) by tubular projections (68) formed 
unitary with mounting lugs (60) on the mounting 
bracket and passed through complementary mount- 
ing holes (42) in the circuit board, the tubular projec- 
tions (68) being upset to establish a flanged headed 
portion (83) on each tubular projection, which 
flanged headed portion (82) is urged against the 
circuit board with a controlled force to clamp the 
circuit board between the flanged headed portion 
and the mounting lug with a securing force which is 
independent of variations in the thickness of the 
circuit board. 
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AFFIXATION OF MOUNTING BRACKETS TO COMPUTER CIRCUIT BOARDS 



This invention relates generally to the mounting 
of circuit boards, especially circuit boards in com- 
puters, and pertains, more specifically, to the affix- 
ation of mounting brackets to the circuit boards, the 
mounting brackets providing the means by which 
the circuit boards are mounted within the computer. 

Smaller computers, generally known as per- 
sonal computers, have gone into widespread use, 
at home as well as in industrial and commercial 
applications, and now are manufactured in large 
numbers. As a part of their basic design and con- 
struction, these computers provide for the conve- 
nient installation of supplemental circuit boards 
which are mounted in the computer in order to 
provide a variety of optional functions. The circuit 
boards are each supplied to customers with a 
standard mounting bracket already fastened to an 
edge of the circuit board so that installation merely 
requires placement of the assembled circuit board 
and mounting bracket within the computer and the 
securement of the mounting bracket to the com- 
puter itself. The mounting bracket is fastened to 
the circuit board by the manufacturer of the circuit 
board, usually through the use of threaded fasten- 
ers which secure arms of the mounting bracket to 
the circuit board, adjacent an edge of the circuit 
board. 

According to one aspect of the present inven- 
tion, there is provided a method of affixing a 
mounting bracket to a circuit board, along one 
edge of the circuit board, the circuit board having a 
thickness adjacent the one edge and including 
mounting holes having a given diameter and pass- 
ing through the thickness of the circuit board adja- 
cent the one edge, which method comprises: 
providing the mounting bracket with mounting sur- 
faces and with hollow tubular projections projecting 
from the mounting surfaces at locations corre- 
sponding to the locations of the mounting holes, 
the tubular projections each having opposite ends, 
an outer diar?ieter generally complementary to the 
given diameter of the corresponding mounting 
holes and a length extending from one of the 
opposite ends, at which one end the corresponding 
tubular projection is integral with the mounting 
bracket at the corresponding mounting surface 
thereof, to the other end, the length being greater 
than the thickness of the circuit board adjacent the 
one edge thereof; 

inserting the hollow tubular projections into the 
corresponding mounting holes and causing the tu- 
bular projections to pass through the circuit board 
such that each mounting surface is engaged with 
the circuit board at the one end of each tubular 
projection and the other end of each tubular projec- 



tion projects beyond the circuit board; 
deforming the other end region of each tubular 
projection toward the circuit board to establish a 
flanged headed portion at the other end region of 

5 the tubular projections; and 

urging each flanged headed portion toward the one 
end of the corresponding tubular projection until 
the circuit board is engaged by the mounting sur- 
faces and the flanged headed portions to secure 

70 the mounting bracket in place upon the circuit 
board adjacent the one edge thereof. 

Preferably the urging of the corresponding 
flanged headed portion of each tubular projection is 
accomplished with a deforming force and there is 

75 provision for controlling the deforming force to con- 
trol the force exerted upon the circuit board by the 
urging of the flanged headed portion toward the 
corresponding mounting surface. 

A preferred embodiment is that wherein the 

20 thickness of the circuit board adjacent the one 
edge thereof is indeterminate and wherein the con- 
trolling of the deforming force to control the force 
exerted upon the circuit board by the urging of the 
flanged headed portion toward the corresponding 

25 mounting surface, is independent of the thickness 
of the circuit board adjacent the one edge thereof. 

According to another aspect of the present 
invention, there is provided a mounting arrange- 
ment for affixing a mounting bracket to a circuit 

so board, along one edge of the circuit board, the 
circuit board having a thickness adjacent the one 
edge and including mounting holes having a given 
diameter and passing through the thickness of the 
circuit board adjacent the one edge, wherein the 

as mounting bracket has mounting surfaces and has 
hollow tubular projections projecting from the 
mounting surfaces at locations corresponding to 
the locations of the mounting holes, the tubular 
projections each having opposite ends, an outer 

40 diameter generally complementary to the given di- 
ameter of the corresponding mounting holes in the 
circuit board and a length extending from one of 
the opposite ends, at which one end the cor- 
responding tubular projection is integral with the 

45 mounting bracket at the corresponding mounting 
surface thereof, to the other end, the length being 
greater than the thickness of the circuit board adja- 
cent the one edge thereof so that in use the hollow 
tubular projections may be Inserted into the cor- 

50 responding mounting holes and pass through the 
circuit board such that each mounting surface will 
be engaged with the circuit board at the one end of 
each tubular projection and the other end of each 
tubular projection will project beyond the circuit 
board, whereafter in use the other end of each 
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tubular projections may be deformed toward the 
circuit board so as to provide a flanged headed 
portion at the other end region of each tubular 
projection, with each flanged headed portion urged 
toward the one end of the corresponding tubular 
projection such that the circuit board will be en- 
gaged by the mounting surfaces and by the 
flanged headed portions to secure the mounting 
bracket in place upon the circuit board adjacent the 
one edge thereof. 

Although, from the manufacturing point of view, 
it is convenient for the mounting holes to be cir- 
cular and for the tubular projections to have a 
circular external cross-section, this is not essential 
as other configurations would also be effective. 

The present invention provides a securing ar- 
rangement and method which enables affixation of 
a mounting bracket to a circuit board, adjacent an 
edge of the circuit board, with greater ease and 
economy and exhibits several objects and advan- 
tages, some of which may be summarized as fol- 
lows: it enables ease and economy in that affixation 
is accomplished without the use of supplemental 
fasteners; it eliminates supplemental fastener ele- 
ments and the concomitant danger of loose parts 
creating short circuits and other electrical damage, 
as well as mechanical damage, to the computer; it 
provides compensation for variations in thickness in 
circuit boards without affecting the security of the 
affixation of a mounting bracket to a circuit board; it 
resists crushing of the circuit board, through the 
use of controlled fastening forces; it enables effec- 
tive grounding connections between the mounting 
bracket and the circuit board; and it promotes ease 
of manufacture in large quantities of uniform high 
quality. 

For a better understanding of the present in- 
vention, and to show how the same may be carried 
into effect reference will now be made, by way of 
example, to the accompanying drawings, in which: 
FIG. 1 is an exploded perspective view of a 
mounting bracket about to be affixed to a com- 
puter circuit board in accordance with current 
prior art techniques; 

FIG 2 is an enlarged fragmentary cross-sectional 
view of a portion of RG. 1, taken along line 2-2 
of RG. 1; 

RG. 3 is an enlarged fragmentary cross-sec- 
tional view similar to RG. 2, but with the compo- 
nent parts assembled; 

RG. 4 Is an exploded perspective view of a 
mounting bracket about to be affixed to a com- 
puter circuit board in accordance with the 
present invention; 

RG. 5 is an -enlarged fragmentary cross-sec- 
tional view of a portion of RG. 4, taken along 
nne 5-5 of RG. 4; 

RG. 6 is an enlarged fragmentary cross-sec- 



tional view similar to RG. 5, but with the compo- 
nent parts partially assembled; and 
RG. 7 is a view similar to RG. 6, but with the 
component parts fully assembled. 
5 Referring now to the drawing, an especially to 

RGS. 1 and 2 thereof, a computer circuit board 10 
carries a plurality of circuit components 12 and is 
to be secured within a computer (not shown) by 
means of a mounting bracket 20 which is to be 

10 affixed to the circuit board 10. Mounting bracket 20 
includes a plate 22 having a tongue 24 at one end 
thereof and a tab 26 at the other end. Mounting 
bracket 20 is to be secured to the computer chas- 
sis (not shown) by inserting the tongue 24 into a 

75 corresponding slot provided in the computer chas- 
sis and then clamping the tab 26 to the chassis by 
means of a threaded fastener which is to be 
passed through a slot 28 provided in the tab 26 for 
that purpose, all in a manner now well known in 

20 computer construction. A pair of securing arms 30 
are formed unitary with the plate 22 and project 
essentially normal to the plane of plate 22, the 
arms 30 each having a mounting lug 32 with a 
mounting surface 34 and an offset portion 36 be- 

25 tween the mounting lug 32 and the plate 22. A 
threaded collar 38 is formed integral with each 
mounting lug 32 and projects from the mounting 
lug 32, opposite the mounting surface 34, in the 
direction away from the circuit board 10. 

30 The mounting bracket 20 is to be affixed to the 
circuit board 10 along one edge 40 of the circuit 
board 10, and mounting holes 42 extend through 
the circuit board 10 adjacent the one edge 40 and 
in alignment with the respective threaded collars 38 

35 of the mounting lugs 32. The mounting bracket 20 
and the circuit board 10 are brought into alignment 
with one another, as shown, and a corresponding 
threaded fastener 44 is passed through a washer 
46 and then through each hole 42 to be threaded 

40 into each collar 38 and tightened, as seen in RG. 
3, to affix the mounting bracket 20 to the circuit 
board 10. with the one edge 40 nested alongside 
the offset portion 36. 

The present invention provides an improve- 
rs ment over the above-described prior art construc- 
tion in that the construction and affixation proce- 
dure are simplified, require fewer component parts 
and less complex operations, and offer increased 
reliability. Thus, as seen in RGS. 4 and 5, an 

50 Improved mounting bracket 50 is to be affixed to 
the same circuit board 10 and includes a plate 52 
having a tongue 54 at one end thereof and a tab 56 
at the other end. Mounting bracket 50 is to be 
secured to the computer chassis (not shown) in the 

55 same manner as described above in connection 
with mounting bracket 20, that is. by means of a 
threaded fastener which Is to be passed through a 
slot 58 provided m the tab 56 for that purpose. A 
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pair of securing arms 60 are formed unitary with 
the plate 52 and project essentially normal to the 
plane of plate 52, the arms 60 each having a 
mounting lug 62 with a mounting surface 64 and an 
offset portion 66 between the mounting lug 62 and 
the plate 52. However, in the improvement of the 
present invention, a tubular projection 68 is formed 
integral with each mounting lug 62 and projects 
from the mounting surface 64, essentially normal 
thereto, toward the circuit board 10. Preferably, the 
tubular projections 68 are formed unitary with the 
mounting lugs 62 and the mounting bracket 50 is a 
one-piece, unitary construction. In the illustrated 
embodiment, the tubular projections 68 each ex- 
tend from a first end 70, unitary with the mounting 
lug 62, to a free second end 72, opposite the first 
end 70. 

The tubular projections 68 each have a length 
between the ends 70 and 72 which exceeds the 
thickness of the circuit board 10 at the one edge 
40 thereof and are in position for alignment wfth the 
mounting holes 42 in the circuit board 10 so that 
the tubular projections 68 may be inserted into the 
respective mounting holes 42. as seen in FIG. 6, 
and will pass through the mounting holes 42 to 
extend the second end 72 of each tubular projec- 
tion 68 beyond the circuit board 10, as shown. 
Subsequently, a deforming tool 80 is forced against 
the second end 72 of each tubular projection 68 to 
upset the second end 72 and establish a perma- 
nently deformed flanged headed portion 82 at the 
second end 72 of the tubular projection 68, as 
illustrated in FIG. 7. Tool 80 is driven against 
second end 72 by drive means in the form of an 
actuator 84. A force-limiting device 86 is associated 
with and acts in concert with the actuator 84 and 
the tool 80 and includes a selector 88 for selecting 
the maximum force with which the tool 80 is driven 
against the second end 72 of the tubular projection 
68. In this manner, the one edge 40 of the circuit 
board 10 is clamped between the mounting surface 
64 of each mounting lug 62 and the flanged head- 
ed portion 82 of a corresponding tubular projection 
68 with a controlled clamping force selected for 
secure affixation of the mounting bracket 50 to the 
circuit board 10. without crushing or otherwise 
damaging the material of the circuit board 10. 
Since the clamping force is controlled by force- 
limiting device 86, the selected clamping force is 
attained independent of the thickness of the circuit 
board 10, and slight variations in that thickness are 
accommodated without deleterious consequences. 
Thus, tiie mounting bracket 50 is affixed securely 
to the circuit board 10 with the one edge 40 of the 
circuit board 10 nested alongside the offset portion 
66 of the mounting lug 62 in a simplified completed 
assembly. The assembly utilizes only the one- 
piece mounting bracket 50, with no additional fas- 



tener elements required, so that not only is the 
assembly procedure simplified, but parts inventory 
is reduced and the danger of loose parts falling into 
the computer and causing either electrical or me- 

5 chanical failure is eliminated, both at the time of 
assembly and during subsequent use of the circuit 
board 10 in the computer. 

It will be seen that the present improvement 
attains the several objects and advantages summa- 

w rized above; namely, the improvement enables 
ease and economy in that affixation is accom- 
plished without the use of supplemental fasteners; 
eliminates supplemental fastener elements and the 
concomitant danger of loose parts creating short 

is circuits and other electrical damage, as well as 
mechanical damage, to the computer; provides 
compensation for variations in thickness in circuit 
boards without affecting the security of the affix- 
ation of a mounting bracket to a circuit board; 

zo resists crushing of the circuit board through the use 
of controlled fastening forces; enables effective 
grounding connections between the mounting 
bracket and the circuit board; and promotes ease 
of manufacture in large quantities of uniform high 

25 quality. 

It is to be understood that the above detailed 
description of preferred embodiments of the inven- 
tion is provided by way of example only. Various 
details of design, construction and procedure may 

so be modified without departing from the true spirit 
and scope of the invention as set forth in the 
appended claims. 



35 Claims 

1. A method of affixing a mounting bracket to a 
circuit board, along one edge of the circuit board, 
the circuit board having a thickness adjacent the 
40 one edge and including mounting holes having a 
given diameter and passing through the thickness 
of the circuit board adjacent the one edge, which 
method comprises: 

providing the mounting bracket with mounting sur- 
45 faces, and with hollow tubular projections projecting 
from the mounting surfaces at locations corre- 
sponding to the locations of the mounting holes, 
the tubular projections each having opposite ends, 
an outer diameter generally complementary to the 
so given diameter of the corresponding mounting 
holes and a length extending from one of the 
opposite ends, at which one end the corresponding 
tubular projection is integral wfth the mounting 
bracket at the corresponding mounting surface 
55 thereof, to the other end, the length being greater 
than the thickness of the circuit board adjacent the 
one edge thereof; 

inserting the hollow tubular projections into the 
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corresponding mounting holes and causing the tu- 
bular projections to pass through the circuit board 
such that each mounting surface is engaged with 
the circuit board at the one end of each tubular 
projection and the other end of each tubular projec- 
tion projects beyond the circuit board; 
deforming the other end region of each tubular 
projection toward the circuit board to establish a 
flanged headed portion at the other end region of 
the tubular projections; and 
urging each flanged headed portion toward the one 
end of the corresponding tubular projection until 
the circuit board is engaged by the mounting sur- 
faces and the flanged headed portions to secure 
the mounting bracket in place upon the circuit 
board adjacent the one edge thereof. 

2. A method according to claim 1, wherein the 
urging of the corresponding flanged headed portion 
of each tubular projection is accomplished with a 
deforming force and there is provision for control- 
ling the deforming force to control the force ex- 
erted upon the circuit board by the urging of the 
flanged headed portion toward the corresponding 
mounting surface. 

3. A method according to claim 2, wherein the 
thickness of the circuit board adjacent the one 
edge thereof is indeterminate and wherein the con- 
trolling of the deforming force to control the force 
exerted upon the circuit board by the urging of the 
flanged headed portion toward the corresponding 
mounting surface, is independent of the thickness 
of the circuit board adjacent the one edge thereof. 

4. A mounting arrangement for affixing a mounting 
bracket to a circuit board, along one edge of the 
circuit board, the circuit board having a thickness 
adjacent the one edge and including mounting 
holes having a given diameter and passing through 
the thickness of the circuit board adjacent the one 
edge, wherein the mounting bracket has mounting 
surfaces and has hollow tubular projections projec- 
ting from the mounting surfaces at locations cor- 
responding to the locations of the mounting holes, 
the tubular projections each having opposite ends, 
an outer diameter «eneraliy complementary to the 
given diameter of the corresponding mounting 
holes in the circuit board and a length extending 
from one of the opposite ends, at which one end 
the corresponding tubular projection is integral with 
the mounting bracket at the corresponding mount- 
ing surface thereof, to the other end, the length 
being greater than the thickness of the circuit 
board adjacent the one edge thereof so that in use 
the hollow tubular projections may be inserted into 
the corresponding mounting holes and pass 
through the circuit board such that each mounting 
surface will be engaged with the circuit board at 
the one end of each tubular projection and the 
other end of each tubular projection will project 
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beyond the circuit board, whereafter in use the 
other end of each tubular projections may be de- 
formed toward the circuit board so as to provide a 
flanged headed portion at the other end region of 
each tubular projection, with each flanged headed 
portion urged toward the one end of the corre- 
sponding tubular projection such that the circuit 
board will be engaged by the mounting surfaces 
and by the flanged headed portions to secure the 
mounting bracket in place upon the circuit board 
adjacent the one edge thereof. 
5. A mounting arrangement according to claim 4, 
wherein the tubular projections each are unitary 
with the mounting bracket 
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FIG. 2 PRIOR ART 
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